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FIGURE 6.11 NASA space physics rocket program: average grant size in 1991 dollars
(solid bars) and number of grants funded (numbers on top of the bars).

by individual principal investigators and on fixed cost and time schedules de-
spite their increasing complexity.

BALLOON OBSERVATIONS

NASA's balloon program has historically provided a mechanism to obtain
exposures to energetic particle radiation. When high-altitude balloon technolo-
gy was developed in the late 1940s, balloons were used to discover the major
constituents of the steady flux of cosmic rays bombarding the Earth. Many of
the scientists who went on to play a major role in NASA's flight programs
learned how to operate a payload in the harsh space environment by doing thesis
or postdoctoral research using a balloon-borne payload.

This section draws on data about scientific ballooning as a whole, and on a
small sample from a very specific and narrow discipline area, namely studies of
high-energy cosmic rays. The trends in the two data sets are consistent. Three
cosmic-ray groups provided information about flight rates and implementation
times: the California Institute of Technology, University of Chicago, and God-
dard Space Flight Center. Figure 6.12 shows the number of NASA balloon
flights per year. The trend toward decreasing flight frequency is very clear.
Figure 6.13 shows the trend toward increasing payload complexity, as reflected